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(Hardware-In-the-Loop Simulation)，简称 HIL。本文跟踪国内外的 新研究
成果，建立了一种软硬件相结合的基于 ARM7 LPC2119 的 HIL 嵌入式仿真测试系
统。 
本文还深入分析了嵌入式操作系统合作式与抢占式任务调度策略的优劣，依






有 CAN 总线高层协议的基础上，在分布式的多个 ARM 微处理器平台上，实现了一
种使用时间触发方式的CAN总线协议和基于此CAN总线高层协议的多处理器的时


































 Distribute Embedded Systems (DES) which are based on CAN-bus are 
implemented everywhere, the function of control and protection of the 
system is become more and more complicated. During the manufacturing these 
highly safety required system, it is need to implement full test and 
parameter confirming of the digital controller. It is not appropriate to 
test on the real system,before debug the all malfunctioning elements and 
errors in the controller. 
 Using the real-time Simulation is an efficient way to solve the problem, 
replace the real “actuator-vehicle-sensor” with its real-time model, 
connect with the real embedded controller to form a close-loop control 
system. For there are real control computer hardware I/O in the loop, it 
is called Hardware in the loop Simulation, HIL for short. This paper  
follows the recent research result from home and abroad, complete a series 
of Hardware-In- the-Loop (HIL) simulation that base on the ARM7 LPC2119 
CPU. 
 This paper deeply analyses the preemptive scheduler and the 
cooperative scheduler, based on the time-triggered cooperative scheduler 
which propounded by Pont, migrated this embedded scheduler on one node 
ARM MPU. Time-triggered cooperative scheduler uses timer to drive task 
scheduling and to synchronize the slave nodes. No task pre-emption occurs 
in the whole system, and it has milliseconds response time, has the 
characteristics of reliability and divination.  
Communication and synchronization are crucial technology of 
distributed control system, they carry out the resource sharing. This 
paper analyses the standard  CAN bus protocol in detail, complete a type 
of laboratorial time-triggered CAN protocol and a time-triggered 
distributed cooperative scheduler for multi-processor. The HIL 
simulation is used to test the real time performance and reliability of 













As the automotive industry developing, the vehicles consist of 
increasing number of micro-controllers. Especially in the luxury vehicle, 
microcontrollers replace the existing mechanical components, the number 
of MCUs are up to hundred, which is called “Drive-by-Wire”system. The 
ACCS, ABS and ASR vehicle electronic control systems are mostly 
representative. This paper try to using testing result of the high level 
CAN protocol and time-triggered scheduler running performance on the HIL 
simulation, prove that the protocol and the scheduler meet 
“Drive-by-Wire” system’s request of real time, safety and reliability. 
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